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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable high charge and discharge capacity stability by 
constituting a Li— Ni composite oxide by a spherical product due to wet-type spray drying 
method and a large primary particle product due to a burning press method thereof. 
SOLUTION: A spherical Li— Ni composite oxide LiyNi1-xMx02 is produced by wet-type spray 
drying method. Here, M is Al to Fe, 0<x<0.2, 0.9<y<1.3, Al or Fe of a third component is solid 
solved by trivalent a small amount, and uniformly, and structure stability and cycle 
characteristic improvement are ensured. When a value x is less than 0.01, the solid solution 
quantity of the third component decreases, structure stability is insufficient, and cycle property 
is lowered. In addition, when it is 0.2 or more, solid solution is insufficient, impurity is produced, 
and discharge capacity is lowered. Further, since a spherical shape is formed by wet-type spray 
drawing method, a surface is ragged, is suitable to the closest packing, and an contact area 
between an electrolyte and a conducting agent is increased, making outing/entering of Li 
relevant to the outside advantageous. 
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Afb^ft^Aox.5 S'*tS»4L i y-'x 1 N i 1-x2M 

[0 0 4 8] ^^ilO^^^^ifeStt^mS^ffll^ 



(6) , «KfBB¥ 1 0 - 6 9 9 1 0 

y-xiN i 1 -x2Mx Oz^^bix5o N i 1-xMx (OH) 2 

L i y-x 1 N i i-x2Mx O2C0^/*tC*fLTRa*6l3^^ffl 

[0 0 4 9] CL^T-J¥^5i£Ktt&JSttte, Nii-xMx 
tt<D*iS}fcfc, Nii-«Mnaiu*Ht, **J0. 7-0. 
10 9 5 31, ffSKIifiO. 8-0. 9 5^ic;7^ 

y £&8 ot:«T^Sj£*frTTijnx.-csj£S : d:S- 1 

Wtt^ri£»2 0-7 otto. 1-1 oa^B^St 
[0 0 5 0] ^w«ftRj£tcJ:oX#feJxfc^7 'J— <0 

[0 0 5 1 ] M^m, »*ft«ffiSrffll^r»fcjfi*^Ja 
-teWUtfcSr^Oiitttifei-S^tt, IteS6 0 0 
-8 0 Ot, jf4L<ll7 0 0-7 5 Ot, K^R4 
fl*^^±, 34 L < 4 - 2 0 l*BSS, S^^m^tT 

30 Ty-7ht£Z>tiW<*t£<. L i <7)jf »fclffV\ N i CO 

[0 0 5 2] r^jSE^BII-Sft^ffiJ-^Sitfti^ftliff 

ft, Li^^Ni^KLT, Ni*S2«^3 

^t^t^Wt, #3&0J§ <Z)#J- ft "RSftttp*;. £ ^ co 
£ 4 BE**-*- 5 JSfe teffi ft "C«*Kj T? fc «9 «fiE -C fe 5 0 
[0 0 5 3] *»W<0-lktt^«)*:*ft»*»ft 

[0 0 5 4] Z(D^#4-M^p°p<D^S^(il-l 
0 />/ mTfcSo 

[0 0 5 5] ±t^0^L^nfS$L^i£^J:^)^Kp p p^m 
50 bJx, *R«-ffifflSix5«»"Ctt, ^^~t0ig®4*# 



-6- 



11 

Ttoftffl t>ffi££ frfc^t x*1b 6 t 5 HHm^ffi* oT 

y\So iE«f£ttR^<oteo«mtf» (its, m 

[0 0 5 6 ] X^*fLX^^tL^t^ 
X*>5, ^Tco^tt^^Ti" 5IE^ffiit%S^ji«i-a o 

[0057] Epib, jHj*n±sa*^iBtiRiai-e&f?, 

3)S*3<fctf(l o 4)EX05|E]tfftr— ^tt;(0 0 3)/(l 
0 4)^1. 2»i, (0 0 6) ®*3j;t/ (10 1) dS 
X<7)[H]tfft: 0 -^J£ (0 0 6) /(1 0 1)^0. 13W 
T, SEMtSSLfe- 1^-1 0 ul 
m, J:9Sf*L<tt2'-l 0 M mX&3C<^>^iHt<^:-r 
6 ^ 

[0058] gsy^^^-s/^^n^itfbfhn, ussa* 

[0 0 5 9] CC0-fttt^«r*S < LfcjEffiffite 

w±, mmm^ms^tmmi^N i i#ic#tsN i 3+ 

ETJt^ffiWtO. 0 l-lm 2 /g £«tfF-#*#<JSo 

[0 0 6 0] #«IE<0— ^^A- y^r 

tX'L i /N i + MXteL i /N i flVt/Wjcfc** 0 . 9 — 
l. 3^^^#TTMW, »5>Jxfc*7y-£:« 

mut l , * com mm%& * ? isx&m-tz ^tiao 
x»e>iL§o 

[0 0 6 1 ] »a*ftt Lttt, «Sfe»p D p*^i<^fife 

[0 0 6 2] *l^>K3t*jSfett. "ftSft^t^V^fiK 
TK&s Kft#ffl«LT6 0 0°C-9 0 0t-eS4B^«i 

[0 0 6 3] ±ffi*f|ftfl|"jfe^ J: 9 » bixfcifcRfiiti:, 

5 0 0-3OO0kg/cm 2 , ft * L < tt 8 0 0-1 
5 0 0 k g/cm z T7V7& p p^f5: <h^Xt 

[0 0 6 4] 7'UX«fl 5j^fp®aJEi^S< ft 
[0 0 6 5] iiffi^U^^Bp p D ^^^^^^-r5^^ 



(7) »BB¥ 1 0 - 6 9 9 1 0 

/2 

[0 0 6 6] flfififcjaatt, 6 0 0-90 OX, » 

4 U < fl 7 5 0 - 8 0 0 °CX& 9 , KlSftiST, 

[0 0 6 7] ^V^flLJg^J:*), ftja^-Rtt^Jg 

[0 0 6 8] :(0*ttfit^l/^ lt«t^M(t 
70 fuf£^p D p£^ 

#2 OfflWltfcoTt), Ji^£^Xi^fc^gMiS 
#/h£<£0, L i N i o<0§i|±#£i:jlt< > 

iff n& & ofef s i t& (D K ^ « £ Bfeffcfe £ ft 5 c t ^ X# 

[0 0 6 9 ] »2<o«ig;fr8=ii, * ^-^ s * 

BHfc*BB«T 6 0 0 Q C- 9 0 0 tt^ 0 . 5 l^Mtt ±.vt 
f& L , * ^ X#- «b jftfcjftfifcfi £ If fc v 5t= L fc ft > 

31 1 j£ »7V^« L , $ fe ^iWb*H 

IT6 o o°c-9 o ott^ i i*Wtt±Sttac;-rs*-i5fe 

[0 0 7 0] iSSj, H«lE**e*Jc:j:5«ttp t &tt, 
*«l*IBft*LTt-fta ; PB:*#< ftfeft^. 

[0 0 7 1] 2 0P#B«6j*"Cf¥*Sl8[S2 // WT, 7 2 
Bl^Mt^eS 2-3/imSS-CS)5 0 

10 0 7 2] X, ffc^fe-p^u-^rit^SrffoXfcaiEJt 
t8«"C^i-*D < , 2 0 P#^^^p p pCO^S@J^; 1 ^ mJ^ 

[0074] L^t, /^ts^iiao, 

(■^-f^/i^tt, igjas^tt) ^it^-r^o 
[0076] i^jzpt-ux^fenfcy^^A^y^u 
is^fbfe^p p p^, fflji^/s cxgFfM^«^aa*9 

[0 0 7 7 ] *«(Boy ^!?A=y^r/V'1S^H J fktttt, 
MtLTfflt^i l 3 0-20 OmAh/gtOiftft 

s^ftft^'m^ix, i o oiiiB^jtttt^^/uftiaa 

50 f,aWlfflt|5 0 



-7- 



(8) 

13 

[0 0 7 8] UTs 3IJS«T*»WSrJ:'9l¥b<ttS-t- 
[0 0 7 9] ^^COBETjt^SW'J^fe, ^> 

— 7-ifeJcj:5— ?fe)K^(^a)^ffi, N i <o3 

[0 0 8 0] [BETltaiBnWM^ffiUft****^* 
£R»i LT-fe>W-W9 i: 9, Ii3 0%, ^^A7 

BET 1 ,feiS^«»lSt- J: 9 S'JZfiL fc D BET fcb«ffi** 

W^aisn, ^T-y-T-t *(mm mono so w 

RBSM£JBLfc 0 
[0 0 8 1 ] [->^ — 7-jfe]teftt-S^4< T^h b bT- 

10 0 8 2] * 

[ f X (Xo-X) X A X 1 0) 

[0 0 8 5] 

IMIfo&l] 20 

mmm 1 

A 1 / (Ni+Al) ^;ujt=0. 03ir*S«t9t- 
2. Omo 1 /l (DiSST^^A^ 5SB6= y 
ofi£*j6ffiSillRU rwft^TMSifci 2 . Omol 
/l (Di^mtirY ]) ^^7kiSfKS:pH9. Oifc-5J:5 

»H^5: fcl^J: 9 l mo 1 / 1 <0N i o. 97 A 1 
o 03 (OH)2(NOa) o.03 7 7y-^f!t :^^7'J 
— ^CO (Ni+Al) K>tf UK-T-tfcJ&SL i/ (Ni+A 30 
1) =1. 0 5l:S3f ^1^3. 5m o 1 / 1 TkSHk 

«aK-h^Atuf*^ (HIK1I1TF- 6 3 0S) 

ik^Ejto, L i 1.03N i o 97 A 1 o, 03O2T*fco7c 0 

[0 0 8 6 ] ^S^SJ 2 
A 1 / (Ni+Al) -=e;kl:L=0. 0 2 tte& X 0\Z. 

2. Omo 1 /l <OWfcTfr*~fyJ±t* iSB^7^ 
^^gffi^iSL, r^«-&7k«JKt 2. Omol 40 
/l <^*»{fci-by ^A*«jftS:pH9.. 5fc4SJ:5 

t'Bji5-e-5wiJc:J;!9 lmo 1 / 1 CON i o. 98 A 1 
0.02 (OH) 2 (N03) 0.02 ^7^-^^ Z<D^y]} 
-ON i fc#UK^fcb&SL i / (Ni+Al) =1. 0 
3(cffi^i-^*cT)3. 5mo 1/1 *Htfby^£A*iS 



4f 10-69910 

74 

1= D h k 1 = ( k X ) / ( £ c o s 0 ) 1 ) 

it*, Dh k 1 C^"^^ hn-A) fi, (hkl) B 

XS<£>j&^ 0 (r a d)ttlfillJrlMi, 0 C ) (2 Sift 

[0 0 8 3] [N i 3 *©ffl£Sfe]N \ ^*\%, £N i l^tT 

0. 2g^r0. 2 5MWF eSOi-3. 6 NStSfflfft^iS 
ft¥U *M2m 1 £2}Qx.fc&, 0. lN<Dig-ey^V 

J: 0f**K>£>£N i ir^-T^N i 3 + %£r;£#><5 0 ^2^ 

*3^t f fio. i N6Qi§^>^/^^ y nr§i^7 7 

— * Xo^iiJf(ml) , XttS^a (m 
1) , mttR»# (g) , BttNi^i (%) , AH 
5. 8 7 1 -Cfc5„ 
[0 0 8 4] 
(%) = 

/ (mXB) (it 2) 

CO<l^£@J&ti:, L ii.otN io.ssA lo.02 02-Cfco 

[0 0 8 7] ^jfe^J 3 

A 1 /(N i +A l)^e/Wt=0. 1 t^^J:9(:2. 0m 

}S»S:W»L/^^ift-&*8iKt 1 . Omo] /ICO* 
Rfb-J-hy pH8. 5 «t SJ-HRfSB 

*P£*Tl\ £*2 5X:-e»«»T^aj*»t-j»J)DL, »■ 
bftfcE]£*4:«ffl, ciifc J: 

*9 lmo 1 / 1 (?)N i o. 9 A 1 o. 1 (O H) 2 (NOaJo.i^ 
y V-^m^o ^(O^y y— (DN i ir»UR^F-tfc#L i 
/ (Ni+Al) =1. 0 5 iCffi^f 3. 5mo 

l/l**{kyf-9^7kj8tt*:J(iTLEJS$^:fca, 

Afttf«^fcT»*#Hft*-e7 5 0°C, 5«FW«Efi)EL 
fc 0 ttJGfitt^^ftjBStt, LiNio.9Alo.1Ozt* 

[0 0 8 8] Hft^j 4 
A1/(N i + Al)^tt=0. 2ift5J:5l-2.0m 
o 1/1 <D5BitT^5 = ^At, ^-^^/W^-^Tk 
?§ti££!&BiU - i: Omo -l/l©* 
Stfbthy^A*gi^pH8. 5 t 45 J: 
^^^ : TV^, ^2 5°CTMtr^T^^6t)^^nL, # 
fetufcEJCftSriia, zkSSL 7k»c»»S-frS * t ic j: 
«9 lmo 1/1 <7>N i o. 8 A 1 o 2 (OH) 2 (N03)o; 2 ^ 
7 'J -Sr#fc 0 ^(D*y y.-ON i i^*fLJ©^Jt^L i 
/ (Ni+Al) =1. 05|:ffiSt5i©3. 5m o 
l/l**fty^!>A*»»SrJ(fTLRrt;$-&fc«, * 

fc„ ffi^lto^ft^jftj^tt, Lii.oiNio.aAlo.20z 
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15 

1 0 0 8 9] HM£#'J 5 

nmm 3 -c»fc«»e*o B p * ^ » * ^fiijsm Srja v \ i 

0 0 0 k g/cm 2 ^|^ff^^^U^^^ffofc 0 
[0 0 9 0] fS&BttT/l'S MCA^^l- 
tiifi^*T7 5 0°C, 7 2B#K^L, 
»ITL i N i o. 9 A 1 o. i 02»fls;S:»fc 0 
[0 0 9 1 ] JUteCT 6 

F e/ (Ni+Fe) ^/M£ = 0. 03t^^)J:5l: 
2. Omo 1 / 10>5fi&ft , ffi^tx^r/Uroft^TKJS 
S^lgL, C<£®^*?g«5£ 2. Omol/lcO*@£ 

lmo l/KDN i o. 97 F eo. 03 (OH) 
2 (N03)o.o3/7 y— £t#7c 0 :^^7ii- CO (Ni + 
F e) CSlK^Li / (Ni+Fe) =1. 03 
l£ffia-f-5*cD3. 5 m o 1/1 7K@£{b U ^ £ ATKJSfflE 

tf^^P^Tg^#[a^^^ 7 5 0°C, 5B#IHfl£jfiLfc 0 
5&/&ttCDib^l/&te, L it.ozN i o. 97 F eo.o3 02T 

[0 0 9 2] Hfe^J 7 
Fe/(Ni+F e)^/UJt=0. 1 t^6J: 9^2. Om 

o 1/1 <OflSBfc»t; 5B»-y^/K^iB^*»}SSr>|ja 
U ;Ltt&fr*SSfc l . Omo 

7kjc«»s-&5wti^«t 9 imo i 

/ 1 (ON iojFeo.i (OH) 2 (N Oa ) 0 . 1 X 7 U - £t# 
fc„ ^^^^y-CDN i I^IIW^L i / (N i + 
Al) =1. 0 5i^ti^i-^)ftcD3. Omo 

GMb*?:j|aj&E\" LiNio sFeo.i 02Tfeofc 0 
[0 0 9 3 ] HJSM 8 

F e/(N 1 +F e)^-7UJt=0. 2t4 5 <£ 3 K: 2.0m 

U ' Wia^*}S»<!: 1 . 0mol/l^*8fttH) 
>)^*it»tpH8. 5 i ft 6 £ 5£Hi$*j!ra*m\ 

4*5r»iS, 7K?7ttg, *U:88*ffi£i*:5;L irMJ; 9 lmo 1 
/ 1 CON i 0. 8 F eo. 2 (OH) 2 (N 03)0. 2*7 U 
7c Q Z(DX =7 ])-(ON i J^LJH^it^L i / (N ;i + 
Al) =1. 0 5^ftSt5t^3. Omo 1 / 1 tKK 

<D<tmR&te, LiNior.eFeo.202t*-?fc 0 



(9) 1 0- 6 9 9 1 0 

7(5 

[0 0 9 4] H*fc#r| 9 

£tt9J 7 "e#fc**tt«kfit:^ y */u««iH-*:fflv\ 1 

0 0 0 k g / c m 2 COfffiTJ -C / U fc n 

[0 0 9 5] «li7;Ktg^- hfcAJtff^JFK 
-C»*#Hftf T*7 5 0°C, 2 0B^ML, JW&SL 
»ITL iN iojFeo.i O2 f£{£ £4v f 7c 0 

[0 0 9 6] HfefliJ 1 0 
Mn/(N i + Mn)^-A"Jt=0. 0 3 t*S J; 51^ 1. 0 
mo 1 /\ (Dffim-ryjf^k, y *T ^(Ofc&Mfc 

10 «&»»U rroft£*jg«i 1. omo 1 /1 <OTkg£ 

fb^5*A*»SfrpH8. 5, ^2 5°CT^n^ 
zM£$^£-t+6^ £ tlJ: 5 lmo 1/1 CON i 0 97M11 

0.03(OH)1.97 (N03) 0.03^7'J-^#fc(l*i, ^ <0 

ifiSttffia^(Dej&#iwBETtfc«ffifa*ii 47.18 

~mc£<9XRD(D 2 0 = 6 0 ftfl iff iO t°- ^ ©*fi*B 
^^*467tffi^4 4 . 1 it > #7* FP-K'feo 

/ho ) o w<0M»R<ON i KWUSWfca*L i/(Ni 

20 +Mn)= 1 . 0 5^tSSi"2>Sc0 3. Omol/lzK 

ttJPtT»**H*+ "C7 5 Ot, -SiSIBttrtU ?L£* 
T»LTL i N i o. 97Mno.0302tSf$^#7 v c 0 

[0 0 9 7] n*S0!l 1 1 

Mn/ (N i + Mn) ^M±= 0 . 1 kft&XolZl. 
Omo \ / \ (Dffim^ytf^t, WM^y'TfWm.^fc 
gf^Slt, ^a^HcfifiSi 1 . Omo 1/1 (O* 

"Kfb^-HJ >>A7kg«^pH8. 5 irftSJ: 

9 lmo 1 / 1 <ON i o. 9Mno. i (OH)i. 9 (NOa)o.i 
^7!I-S:»fc 0 rcO^^ y-<ON i i^l^th^L 
i/ (Ni+Mn) =1. 0 5^f|^1-5ft<0 3. Om 

o i/.i*»{byf-^^**tt*jRTURfi;$-frfca/ 
^AHW«^^Tit^#ia^+'C7 5 o°c, 5H#r H m* 

L, LiNio. 9Mno. 1 Ozt9*Sr#7^o 
[0 0 9 8] Hjfeftl 1 2 
^ Mn/(N i +Mn)-=E-^tt= 0. 4 kftZ> £o\C \ . Om 

o i / 1 (offim^ytfy Fm^y^^cou^Tkmm 

^iSt, ^Og^glM. Omo 1 / 1 <£>7k$Kfc' 

fcRlEftSrjtiH, ^r^J: «9 1 

mo 1 / 1 CON i o . 6 M n o . 4 (OH)i. 7 (NOaJo 3^7 
y-Srftfco :ox 7 y-(ONi ^LJST-tt^L i/ 
(Ni+Mn) =1, 0 5CftStSt<O3. Omol 
/ 1 *Stfbyf-^A*}8?SS:jSTLRj£S.^:fc«, nftg 
50 "ftjfttfTofc,, »6nfctt*fcS:r7U5^»7K-htA 
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17 

fommm^xwtmwm%*x«7 5 o°c, smmm&L. 

L i N i 0, 5M110. 4 02&M*£f# tz 0 

[0099] mv&m 1 3 

1 0 0 0 k g / c rn 2 (T)W^j±t)Xy n Is *f&B&'n o 
[0 10 0] ^p Q niiT/U^^-®i^- hiatLfWC 

i^LTL iNio.9Mno.1O2 £r^7c 0 

[0101] ^tteffii 1 4 

Co/(Ni + C o)^e/uJt= 0. 03t^6i')^2. 
Omo 1 / 1 0>li886=i>r</u h ^ ffigfc— ry^VfDS^TK 

BHb-j- h y pH9. otisj: 5f-H»**& 

t^^tCJ: «9 1 mo 1 / 1 CON i 0 97 C 00. 03 (OH) 

2 (N O3)o 03^7 y — Sr»fc„ :^^7'J -t^(N i 
+ Co)raig^L i / (Ni+Co) = 1 . 0 

5i:tist6i^3. 5mp 1/ 1 *»fby^»>^*iS 

S^lfl, «fJE^7y-tc:*TLKft:$-frfcft, «» 
*xff^JF^rBt*#fflft + -C7 5 0°C, 5R#fflJfe£L 

/c G j!fijERtt(7?fb¥iaj*tt, Li103Nio.97Coo.030 

I 0 1 0 2 1 HtKffll 1 5 

Co/(Ni+C o)^-Mfc = 0. 1 t45J;5^1. 0m 

SrsWBU ^^fi^zKSfflfi: 1. " Omo 1/ 1 <Z>7kSWk 
h y *-fc*J6iK£pH8. 5^^^3ra«M 

Dlmol/l©Ni,o.9Coo.i (OH)'i, 9 (N03)o 1 
^7!)^#to -OlSjBiK^N i^^LJF^it^L i 
/(Ni+Co) = l. 0 5i^tS^i-$ftCT)3. Omo 1 

h^ytm~xmmwmn,*¥x7 5 otv sbjbwe/su 

L i N io.»Coo.i02»ftiflfc B 
[0103] Hffi^iJ 1 6 

Co/(Ni +Co)^=0. 2ti5J:5l:1.0m 

o 1 / 1 osb» = /^u> aK=y^^i!6^*j6iS 

SrlBSlU :©8^*i8«tl. Omo 

h y ^AtK^^pHS. 5 J: 5«-I^H#SliDSr 

mo l/l©Nio.aCoo.z(OH)i.i (N03)o.2^7 
y— *r»fc 0 ^<^7 U-C0N i £*J LJH^it^L i / 
(Ni+Co) =1. 0 5l:ft3t5i©3. Omol 



(10) WmW-l 0-6 9 9 1 0 

75 

ft*4rfrofc 0 »bixfce*ttSrT^5^-iJ>K- M^A 
iVtf*lF^TK*#Biftt-C7 5 0°C, 5P«Hjfc*U 
LiNio.sC oo.2 0zlM'^ 0 

[0104] mmm 1 7 

Co/(Ni+C o)^;H£ = 0 . 3 kte%> <fc 5 1 . 0m 

^iib, ^(o^T^mmt 1 . omoi/i 

-t V y £A*j§fl££pH8. 5 tft* J: 9t-iaB**sJu4r 

mo l/l(ONio.7Cno,3(OH)i.7 (N03)o.377 

y— *»fc 0 :^7ii"f)N i cau^f^L i / 

(Ni+Co) =1. 0 SfcfBS-f 5ft£>3. Omol 
L i N i o,7Coo.302if^§/: 0 

[0105] mmm 1 8 

Co/(Ni+Co) ^Mfc= 0 . 4t45J;?l:i. 0 m 
20 ol/l c05HSfe=3^^ N i: , B$t~ y *r twW&fcmffl. 
SrOTKU ^©fi^*SfSti. 0 m o 1 / 1 ©Tkfltft 

-j- h y ^A7Kj*ttS:pH8. 5 tt£z> x ?^mmmm& 

mo l/l(DNic 6Coo.4(OH)i,7 (N 03 ) o , 3^7 

y-^#7t 0 rco^^y-oN i fcttUR^FitasL * / 

(Ni+Co)=l. 05CffiSt-5tW3. .Omo 1/ 

50 OTK^fcTB*#H«*-C7 5 0°C, SBjfllJIfedlU fL 
itWLt, LiNio.eC oo.402S**»fc 0 

[0106] mmm 1 9 

Co/(Ni+C o)^e^tt= 0. 2 ift5«fc 5 £ 1 . Om 

^PiiL. r"<OjB^7KS*i 1. 0mol/lO*Bft 
thy.W*SiSS:pHll. 5, SS2 5ttW 

*^H«S-fr5wt^J:i5 lmo 1/1 <ON io.a 
Coo.2(OH) 1.7 (NO3) 0.360^7 y — SrWfco - 
40 0>S3HKO>N i I^ML^e/utb^L i / (N i+Co) = 
1. 0 5Cffi^t5t^3. Omol/lTkiftUf^ 

^nfcP*»a*D 0 ptt^y^/uSftl+S:fflV\ 1 3 0 0 k 
g / c m 2 (Z) BUftfiE^ t? ^ u ^ ^ Sr o fc 0 ^^p p P li 

Ot, 7 2Bt«L, ttftft, S»LTL i N i oj 
Coo.z02»flcSrWt 0 
[0107] Itei2 0 

^ffi^ij 1 5 xnhfhtzmmm^y^) ^^mm\x 1 

50 0 0 0 k g/ cm 2 (Dm^J±t}VyuXf&M%ft^ti 0 
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(11) 

19 

TLiNiojCoo.i 0?ft}f££t#fc 0 

[0108] mt&m 2 1 

Mg/(N i +Mg)^;bJ:b= 0. 0 4 9 tftSJ; 5 I: 
1. Omol/l«v^y^t, SfSfc-S/^ 

/lcoTkftfk-^M^ ^^TkiSiKSrpHi i. o, ^2 

1 CON i 0. 951 M go. 049(0 H) 1.7 (N03)o y — 

it (fa , w ^jasttfflKffi^ftiiM* w b e t itsffi 

8Hil 6 9.4m 2 /gtfo^ X— Sctft^S (feifi^) 
ft, v^-^-fc^J: 9 , XRDW2 0 = 6OJM« 
bf— ^-^tfffiA^jft^fcfi^S 3 2. 3^^^^ ho -A 
"C^ofd u ) 0 ' (DX? y -CON i J^Lffi^Jt^L i 
/ (Ni+Mg) =1. 0Cffl^t6i^3. Omol 

Si^^Tot »e>^fcR«Mh*T;i/^i-»#- H^A 
nfft^tiifiMtt^ 5 0°C, 5«PBB«E*L, 20 
fL»t»LTL i N i 0. 97Mgo. 05 O2*SHfc&ftfc 0 
[0109] Hffii^J 2 2 

BWEjSU ttft«, *&#u ^y^nsflfW-ei 300 

kg/cm 2 (7)^|±^-(:'7V^^ffofc 0 
L i N i 0.9 Coo. \ Oi1$fo%:'&tz 0 

[0110] ttmm 1 jo 

2 . 0 m o 1 / 1 cOfiNB&n y #vM<i§i£ 5 OOralC 

1 . Oraol/1 (D7kmit1- h y ^AzkJSfflEt SrN a/ 
N i ^;Ht = 1 . 9t-ft^f 5 1 9 0 Om 1 iffiWT^ 

«ztl:J;!)lmol/i©Ni(OH)i.97 (NO3) 

0. 03^7 y— ^co^y y~coN i fc^LS^tt 

d*L i /N i=1.05 ld*B^-f5*tf>3. 5m o 1/1 
Tkl^fty f * A fflEU »E^7y-l:*TL 

b^Ati^^^xmmwm^v 7 5 ^ 

0tT*5HffiMLfc B ttjSttOfb¥»J*B:, Li 1.02 
Ni02Tfco7t 0 

[0111] tt«0»J 2 
*S£-{b y £ A l . 0 5^K *ifc-7^0. 9 7. 

MbU whS:K*3Waft+t?7 5 O°C"C50#^ 
SfcfifcLfc, ttfifcteiOfb^ffifiJiliL i 1 . 04 N i o. 97 A 1 

0. 03O2T?fco7t o 

[0 112] tt,«CT3 50 



ftBH^l 0-69910 

20 

TKItiby^^^i. 0 *8£{b- y^O. 97^ 

rtb«r»*#Hft^-C7 5 ot-cs^Mlfeo ftfiK 
^cO{b^lfi/SflL i 1 04 N i o. 9 7 F eo 03 02 "Cfco 

[0113] tmm 4 

TKB^by f^-A l . 0 TkMik-ytr^O. 97 

^^RU~mt^^ifyo. 0 S^e^SrfLtt-CjS^ftS; 
a^ft»Lta, K®1 4XJf ^ 2mm^^l:-^ 

Lfc 0 ISfeSfett^b^lftJGfiHL i 1.04N i o. 97Mno. 03O 

[0114] JfciRtiSJ 5 
^KStfb 'if ^Ai, 0 7kB§fb- y^uo. 97 

*^ati«7k»fh3/<^ ho. o 3-^/i^^?Lf+T*^$tS; 

2/ MbU lix^S^#K^T'7 5 0°Ct5R^M 
LfCo fi£fi£%l<^fb^ffij*HL i i. 04N i o 97 C oo. 03O 

[0115] tmm 6 

MlWf ^Al. 0 TKRfb^S/^/^O. 97 

^Wtt^^y^o. 0 3^/u£R#T*3MMS; 
a;ffl^»*L*:ft, fiftl4Xf$2mm^SI^ 
U^MbU ^tL«rK^#ffl«L^T*7 5 0°CV5^rm 
fifcL7c 0 jgEiStt^fb^ffi^JiL i 1. 04N i 0. 97Mg0. 03 
O2 "Cfco7t 0 
[0 116.] ft»W7 
A 1 / (N i +A 1 )^e;Ht=0. 3 t/iS £ 51-2. Om 

iSr«L t d 1 . Omol/lW* 

®Kbf h y »>A7K^ffiSrp'H8. 5 <hft£ J: 5KHB#S& 

Hmol/l(DNio,7Alo 3(OH)2 (NO3 )o. 3 ^ 
7 ] J-&ntz a ^<D*y y-tON i i^LS-^it^L i 
/ (Ni+Al) =1. 0 5(^^61:^3. Omo 

AnW^TS*#i^tt7 5 Ot, 5«FBBtt*L 
7C 0 S^cfe^{b#*Ij*ft, L i N i 0 7 A 1 0. 3 02tfc 

[0117] itftW 8 
Fe/(N i + F e )^e^Jt=0. 3^^J:^:2.0m 

l, :^«isti. Omo 1 / 1 cDTkgtfb-t h y 
■ea«i*Tt**tt^as»iL, »bittE«a**s:jt 

i8. *SSfe«, *fcHiB*-frSwi:^J:9 1 m o 1 / 1 co 
N i 0. 7 F eo. 3 (OH)2 (N03)o.377!l-tj|t e r 



-11- 



21 

(D^y y-cON i Kl»LIgmfcj& s L i / (N i e) 

= 1. 0 5(^3t5iO3, Omo 1/1 7kgM:y^ 
£A7k?§ffi£MTLS/££^7tiL •Jfe»SrfTofc 0 

» b tbfe & r >v x -rm & - h iz. Afcw ftp x m 

mnm%^X7 5 0°C, 5B#Pflttj*Lfc 0 ttdcttWfb^ 

ftjfttt, LiNi0.7Fe0.3O2 "Cfcofco 

[0118] Jfci&0fl 9 
Mg/(N 1 +Mg)^Ht=0. 3 fcftSJ: ^ tel. Om 

fgfifc^gJBSiU CL 1. Omol/lO* 

*WKjB £i-J:9 lmo 1/1 CON i 

0. ?Mgo,3 (OH)i. 7 (N03)o. 3X7 U— SrS-fc B ~co 

y — con i IdSLJB^FIt^L i/(Ni+Mg) = 

1. 0^ftSt5l^)3. 0m o 1 / 1 *BWb!) 

ffl^^T?7 5 0°C, SBSRflSfcfifcU LiNio.lMgo.3 

[0119] tt3&$l 1 0 
Mn/(N i +Mn)^^Jt=0. 6 bt£% X 51- 1. 0m 

ol/l (DfifiaN-^tf^fc, 5BK=s/^r/uwjB^*S« 
£P®U ^co^^Kfgfficb 1 . Omo 1 / 1 (D^Mit 
i~hV>> ATkSS^r p H 8 . 5, ?Ug25 °CT^tf # T 

*l-g}B£-fr3,I «h ^<t «9 1 mo 1 /l ON i o. 4 
Mno.6(OH)i.7 (NO3>0,3^7 V — £#7c 0 -<^-^ 
v 'J -CON i I^LK^fcfctfL i/ (Ni + Mn) = 
1. 0 5^tBgi-5*60 3. 0mol/l*jHk'Jf? 

fl^t^7 5 0 o C, 5B#B3^L, LiNio.iMn 
[0120] JtK#iJ 1 1 

Co/(N i 4-C o)^yVtk=0- 6 J: 1. Om 

srsniLs ^(om^mmt i . omo i / 1 

i- h y *A*jg}KS:pH8. 5 fc fc£ J; 5 tc^Sim* 

19 lmo 1 / 1 (ON i 0. 4 C 00. 6 (OH)i. 7 (NOslo. 3 
^^y-^#fc 0 U— CON i KxfLJ^Jt^L 

i/ (Ni+Co) =1. 0 5WlSf5M3. 0m 



(12) W-1 0- 6 9 9 1 0 

22 

^Aixff^^TSeiRJWafttT* 7 5 or, 5fl*Pfl«EfiE 
U SL#-e/tf»LT, LiNiojCoo j02»HI 

[0121] WMtm 1 2 

icftftUf^^l. 0 5^K Mib^^^o. 9^ 

ia^ftLfca, ^y*^flss*w-Srffl^\ ioook g 

70 ;KtS^M:AJi, WCtKifiltt' 7 5 
0tt2 0WMU tfcftlS, (SWLTL iNio.9 
A 1 0. 1 02j»ft*»t 0 
[0122] ttlM'J 1 3 

*6£fcy^£Ai. 0 5^e/K " Tkttfk-y^i'O. 9^e 

^y^^6&S^SrfflV\ 1 0 0 0 kg/cm^| 

H-A*u f»(:tSJi#i,I*t7 5 0°CC2 0fl£ 
f^f&J&U EStffiSL ^ULiNiojFeo.i02i{$ 

20 

[0123] JtfttfO 1 4 

Tkg^y^^^i. 0 *tt<b-y^o." 9^e 

©frLfcSL ^y^^ffl*W-S:fflV\ lOOOkg/c 

tI^-M:Ah, *«JP^T**#Bft*-C7 5 0°C 
t2 0^r«t, ftffilS, »LTLiNio.5Mn 

[0124] tfcgc^J 1 5 

30 *Sffcy^#Ai. 0 5^e/K TKa^fb" y^A-o. 9^e 

»M*Lfcffc, ^y*^««tf4:ffll\ lOOOkg/c 
m 2 cO^^Ji^'Cyu^^^^ofc 0 ^d p p^T^^ 

M-A*l v »^tCTK*#fflfti*-e 7 5 0°C 
T2 0B«^U ft***, WULiNiojCo 

[0125] ±!5^ife^J 1-22 Xt/JtK^iJ 1-1 5 X 

it (003)/ (104), (006)/ (104), 

tffc-^fe^60ft^fl x «i, S2(r^ 0 

[0126] 
[151] 



-12- 



(13) 0-6 9 9.1 0 



23 1 24 





N i 3 + 
(%) 


BET 

mVg 


I(003)/I(104) 
ft 


I(006)/I(101) 
it 


00 


SEMX' H ^ 
CjO 


1 


99.4 


0.44 


1.43 


0.119 


15.91 


0.51 


2 


99.7 


0.51 


1.48 


0.114 


19.61 


0.40 


3 


99.6 


0.30 


1.49 


0.113 


18.21 


0.40 


4 


99.3 


0.32 


1.53 


0.111 


16.41 


0.35 


5 


99.8 


0.09 


1.57 


0.118 




5.0 



6 


99.1 


0.31 


1.46 


0.112 


16.57 


0.45 


7 


99.6 


0.12 


1.51 


0.110 


15.41 


0.29 


8 


99.7 


0.28 


1.50 


O.120 


16.22 


0.31 


9 


99.9 


0.06 


1.58 


0.122 




6.30 


10 


99.7 


0.41 


1.324 


0.119 


6.04 


0.45 



11 


99.3 


0.58 


1.46 


12 


99.3 


0.43 


1.54 


13 


99.8 


0.08 


1.56 


14 


99.8 


0.42 


1.44 


15 


99.4 


0.58 


1.59 



0.121 21.09 0.39 

0.117 18.67 0.41 

0,121 — 4.0 

O.110 15.51 0.37 

0 115 18.96 0.43 



16 


99.8 


0.36 


1.65 


0.121 


20.60 


0.45 


17 


99.6 


0.61 


1.47 


0.120 


16.40 


0,45 


18 


99.8 


0.62 


1.44 


0.119 


16.83 


0.41 


19 


99.9 


0.07 


1.323 


0.113 




3.8 


20 


99.8 


0.10 


1.41 


0.118 




4.0 



21 99.8 0.17 1.304 0.115 58.66 0.45 

22 99.9 1.40 0.118 — 3.4 



[0 12 7] [3|2] 





N i 3 * 

(%) 


BET 


I(003)/I(104) 
It 


I(006)/I(101) 
it 


* m 

(ja) 


SEMT? H g 

v ¥ *g ft m 


L 


98.8 


0.13 


1.45 


0.115 


20.70 


0.61 


2 


95.3 


0.47 


1.23 


0.132 




0.40 


3 


93.1 


0.35 


1.29 


0.140 




0.38 


4 


92.3 


0.34 


1.28 


0.143 




0.47 


5 


90.1 


0.42 


1.21 


0.148 




0.23 



6 


91.1 


0.21 


1.26 


0.142 




0.33 


7 


93.4 


0.18 


1.31 


0.129 


18.21 


0.41 


8 


95.1 


0.30 


1.42 


0.136 


16.40 


0.37 


9 


92.9 


0.28 


1.51 


0,121 


20.81 


0.42 


10 


97.8 


0.15 


1.48 


0.120 


23.22 


0.22 


11 


98.1 


0.22 


1.50 


0.117 


19.46 


0.42 


12 


99.0 


0.08 


2.03 


0.118 




0.81 


13 


98.6 


0.09 


1.94 


0.114 




0.74 


14 


97.9 


0.09 


1.82 


0.118 




0.68 


15 


98.9 


0.08 


2.27 . 


0.111 




0.63 



[0 1 2 8] X, 3SS;j£"ettfflLfcttStt&RJfi(I I) 

[0129] 
[*3] 
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(14) 



t&mW- 1 0- 6 9 9 1 0 



25 



2tf 





sjkwi 


34.1 


•mm 2 


41.4 




■jg 7 

OO. I 


^JffiW'J 4 


Q\),0 




OO. f 




42.9 




36.2 




42.9 








44.1 


SEttMU 


38.1 




37.2 




38.1 




43.4 




43.5 


sittniG 


31.2 




44.1 




40.4 




35.8 




43.5 




32.3 
38.8 



[0 13 0] ft, «*i£«L-cjK«;Lfe*^B8{k»wfi 

[0131] ttfkffi 1 



m 
t 



1, 2, 6. 1 4 &tf Jfcfcttffl 1 * 2, 3, 5 Tit 



[0132] sEmm^tt. ±m&mmmvnbhtzv 

7pnxfl/y-7tfW7^) £2 : 1 S*Jt 

^fy^S^^^^FVyy^l t/cm 2 0)JEE2j 

[0 13 3] JMSWKt LTIt yf ^^1^- b£ 
70 Kail SmmJCfTttfeV^fcfcOSrftfflLto Xf>^ 

m*4^m±MzjEm£fflf&^*Ati, imoi/i 

COL i PFe^/n t°UV#~^~ h : ^-f-U^^ — 
(l : 4ltt) KSlSLfc«l»ffi*ji»aA 

[0134] Mftl^KmA 

h/gh lOOfHll^lSi (mAh/'g) Wl 
0 0@Brottt*l^|*R* (%) ] J3«4, S5K* 

[0 13 5] 
[*4] 



[0 13 6] 





19) ffi 


100@| g 


1 0 0 [aj § CD 


mum 








# « 


(mAh/g) 


(mAh/g) 


(%) 


i 


157.0 


145.5 


7.3 


2 


161,0 


146.6 


8.9 


6 


160.1 


148.2 


7.4 


14 


160.2 


146.2 


8.7 


[*5] 




to n 


1000 g 


10 0 0 g © 












(mAh/g) 


(mAh/g) 


(%) 


1 


161.5 


113.2 


29.9 


2 


141.5 


9S.5 


30.4 


3 


140.4 


84.3 


39.9 


5 


140.2 


97.3 


30.6 



[0137] 2 

[0 13 8] jESWM-tt, ±e#*lfcfflL ftitttfl-C 
mSJ^: iXTtfVWy 5/^ 6. 011%, &T&#J<t 



$5 mm, Sfll 8mmO-<U7 h^}lfc 0 W^it/c^ 
L-y 1**2 0 0 l C-C2l*mejftL-jEffi«'»i tfco 
[0 13 9] *«W»fcttJEJiy^i>A^Mi/-hS:^ 
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(15) 



$fffl¥-l 0-6 99 1 0 



27 

[0 14 0] tAlffiClilM L i C 1 04^Sfl?^^rfc 
xf i/y^-l'^-h/y^f/M Y^i/^Zl/ (1 : 

?5 * b tt-t * "C * T >v =/ ^m.®: LfcK^dfy*** t? 
|Tof: D l(0!)f »)AlM0.4mA/cm 2 ©$tiS 
ftS*-T, 3. 0-4. 3 V<0BB"C*&flESrfTofc o 



* [0141] :otftl««og* (MMfKmA 

h/g), 100@|Ofti?t (mAh/g) fttfl 

o oiHigcoiftm^ficoMS^ (%) ) ra*6, *7fc^ 

[0 14 2] 

[a 6] 



s % 


ft M 

(mAh/g) 


100® a 

(mAh/g) 


1 0 0 H g 0 

(%) 


i 


187.9 


174.9 


6.9 


2 


181.2 


166.2 


8.3 


3 


169.1 


161.8 


4.3 


4 


151.0 


139.7 


7.5 


5 


158.0 


154.0 


3.5 



6 


157.6 


153.7 


8.3 


7 


144.B 


132.5 


8.5 


8 


142.3 


131.3 


7.7 


9 


136.1 


129.7 


4.7 


10 


166.4 


156.7 


5.8 


11 


168.7 


159.3 


5.6 


12 


154.3 


141.8 


8.1 


13 


157.8 


150.8 


4.4 


14 


171.2 


157.3 


8.1 


15 


1T7A 


164.2 


7.3 



16 182.9 168.1 8.1 

17 171.3 165.8 3.2 

18 163.0 153.5 5.8 

19 * 172.4 165.8 3.8 

20 159.8 152.1 4.8 



21 


162. G 


151.9 


6.6 


22 


151.3 


154.8 




[«7] 




to n 


i oo® a 


1001 g CD 










* 


(mAh/g) 


(mAh/g) 


(%) 


i 


188.4 


137.9 


26.8 


2 


162.5 


111.3 


31.5 


3 


151.0 


85.8 


43.2 


4 


158.4 


101.9 


35.7 


5 


165.0 


124.9 


24.3 



6 146.3 97.6 33.3 

7 138.9 123.9 10.8 

8 135.0 116.2 13.9 

9 141.3 125.1 11.5 

10 137.3 120.6 12.2 



11 


156.2 


138.0 


11.7 


12 


148.3 


90.2 


39.2 


13 


135.0 


87.6 


35.1 


H 


149.1 


92.1 


38.2 


15 


159.2 


130.6 


18.0 



10 14 41 UWm 3 ■ iLt. *««OiE«tm©»J»Rj6iM*»T« <t o 
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(16) 

29 

[0 1 4 5] PtW£2X*ftj&Ltztmim*t^$:m\ % 

TTHERMOFLEX T A S 2 0 0 J ) iz^zmfr 

[0 14 6] "t(D^^ JtfefH 1 ~m 2 0 8. 0°C, m 
tifaffl 1 5 X& 2 2 4. 3 °C, *Mmm 2 0 Xte 2 3 7. 6 

[0 14 7] LiN i 02tCC o4^SrAtb5t»#h^— 
[0148] 

L i y-x 1 N i 1 -x 2Mx 02 

(irW, MttAl, Fe, C a ] M 11 RtfM g i» £ ft 5 
E¥j&*£jBtfftfc x = xi + x2^L, xi 

13 0 ^ x 1 < 0 . 2, x 2 it 0 < x 2 ^ 0 . 5, x Jl 0 < 
0.5"C*>»3, y 0 . 9 ^ y ^ 1 . 3tfe5) "C^ 

[0 1 ] mmm 1 ?»fc«£»{i^<oxfci§]tfri2 (x 

RD) 0 

[0 2] ^ffiffill-T?#fc1t^ttftW^SEM^* (1 
5 Ofg) o 

[m 3 ] m$m.ixmzm&mik^(D sem^k (3 

0 0 0 Ofg) 0 

' [14] 1 -C»fc**»{k«l<0«C«^ffi o 30 

[05] »iS^J 5 Vmcm&%%lk^(DX R D D 

[me] ^JSM 5 t^fcH^Kfki© s em?I (1 
ooooi) 0 

[0 7 ] ^Jfcffil 6 X?#t*^ltft;*<OXR D 0 

[0 8] 6 T'# t«^»ffcift W S EM¥lt ( 1 

5 0 m ) 0 

[09] ^te^j6T*#fc-1t^a§ft:fecOSEM¥K (3 

000 ofg) o 

[010] mmm 6 r^t^a^Kfkte^&jS^o 

[011] Ii^j9rWcMlftt(7)XRD 0 40 
[012] *tt«9T?ftt*^K{ktt(OSEM^JIt 
(1 0 0 0 Ofg) 0 



0- 6 9 9 1 0 

013] mm&i 1 0 ^fca-g-Kft*^ xrd 0 
014] mmm 1 0 tzm^mitmo s em?i 

3 0 0 0 0 ft) 0 

0 15] 1 0 T*t#)t1g^BS^W«iS^* 0 

0 16] 3T»fc«£&fL*0>XRD o 

017] nft^j 1 3 T+ntcm&miMiov) S EM?K 

1 0 0 0 0{g) 0 

018] »fe#ijl 4rfl/cM0»(OXRD o 

0 19] HJS^J 1 4 -cWfcS^iSfb*^ S EM?* 

1 5 Ofg) 0 

0 2 0] SJ&tfiJ 1 4 Ti#fc«£S*fb»© S EM?I 
; 1 0 0 0 0 fg) 0 

021] mmm 1 4 xwtmsmimmm^o 

0 2 2] Hi&i^J 1 6 ti/cl^ifc}^ X R D 0 
0 2 3] ^te^J 1 6 -C»fc-fi£ffiffctec& S EM?S 

: 1 0 0 0 m) 0 

024] mmw 1 e xmtcmsmim^ s em?x 
: 1 0 0 0 0 fg) 0 

025] -mmm 1 e x*mtzm&mimco%mttft 0 

02 6] HffitfiJl 9Xntzm^it^)(DXRT) 0 

027] mm* 1 9 -esfcift^Btft*© s emwm 
: 1 0 0 0 0 m D 

0 2 8] Hife^iJ 2 1 t#tS&K}fc*<OXRD 0 
0 2 9] HffitfiJ 2 1 i?»fc«£»flsttco S EM?I 
5 0(g) 0 

0 3 0] ggiSfllJ 2 1 T»fc«£lfc{btt<n S EM?S 
!3 0 0 0 Ofg) 0 

031] nmm 2 1 xntzMsmimmm^* 
032] \mmix%tc.m^mtm<oxKT) 0 
033] it^j 1 x'%tz.m&mtm<r> s em^s 
: 1 0 0 0 fg) 0 

0 3 4] tfcgc^J 1 Tit TtfS^ltfb^cO S EM-?X 

;i 0 0 0 o^g) 

035] \mm 1 -cftfcu^ttfbttoejt^*. . 

03 6] Jtt2^J5-C#fctt^ffifb*(7)XRD 0 

03 7] -tttt«5-elifca^ttfbft<OSEM¥K 
:3 5 0 Ofg) 0 

038] jt&« 5 xntz^mvcmo s em?i 

1 0 0 0 Ofg) c 

039] jt^^ij 1 5 xnizfe&mtm<D XRD 0 

04 0] tfclSHMl 5T1#/;M&»WSEM¥* 

2 0 0 0 Ofg) 0 
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(18) 



OfcfflW-l 0 -6 9 9 1 0 



[03] 

%mm i T-ntzm-smtmo s e oo.oooi*) 




[@4] [0 5] 
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[081 

mm 6 -e»fc«#!Mk«i© s E m (150^) 




-20- 



(21) 



WfflW- 1 0- 6 9 9 1 0 



[@10] [HI 5] 

* * 




-21- 



(22) 



1 0-6 9 9 1 0 




IBM] 

»]10T?I#«£|£«©S EMmM (30,000^) 



(23) 



1#BB¥ 1 0 - 6 9 9 1 0 



[016] 



[(Hi 8] 





— 23 



(24) 



ftfflW- 1 0-6 9 9 1 0 



[017] 



:«M13T|#f;M{ki©SEM¥* (10,000fg) 




[Hi 9] 

»J14^/c^®«©SEM¥* (150|*) 



(25) 



WVffi 10-69910 



[02 0] 





jam 1 



[02 1] 



8 * i» 











































































'-•■I^^^^^ 
















! 




— h — j — 
















































L..1.... 


: _ 








: : : : 


! ' ; 


i 


' ■ 1 ' 1 



IP 
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